
EXHIBIT 29

Engineer Report, Stevens & Koon, Consulting Engineers,

to Cole Harwood, December 1, 1929
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'! /•

STEVENS X KOON
CONSULTING ENGINEERS

J. C.STEVENS
'M.£ M.-A M ..S Q C.C. E r .

ASSOC.AM.INST.E.E

R.E.KOOt^

MEM-AM.SOC.C.E.

MEM.AM.W.W.ASSN.

SPALDING BUII.DINC

PORTLAND, OREGON

L-625 December 1, 1929

Cole L. Harwood
Special Assistant to the Attorney General
Reno, Nevada

Dear Sir:

I submit below the result, of my study on the

water supply of Walker River in its relation to the

irrigation of lands in the Walker River Indian Reserva-

tlon'. -•••••• . . .. ... ..^..-,-.---.,-..-.................................... -

This report ha.s been prepared from a personal

examinat.ion of the watersh.ed. and- tn.fo.rraatlon. and. daAa

gathered In'April and May 1915 and- again in October-'1929,

...;- -•"-.. 'The- work in''lQ15''iresul:t;edw^n-'~a--r^poT^^o^^b%-'^

U. S. Reclamation Service entitled, "Report, on Walker

River Irrigation Project, Nevada," dated June 1915.

I spent the time from October 19 t,o 24, 1929,

inclusive, in a trip over the Walker River system in

company with E. W. Kronquist, and. in a g.eneral study of

Tf
•s-

v
—&
y?<s
c?

•̂»

g23

s

^'
^

-and•<ia:seudsi<M3s--o£ test.imox)y..-.^o--&-E^taken.^,i&.,.-t2ie-_-QA&e-'o.£-.,.-^,.<^^^^^

lJnited: Ststes"-v&^:-Walked ••Rlver-Tr.rigatton-Diafcrlc^...ett^.Y^
. /.-f'vi - • : .-•• .-'. :.

• • •„•*.-.

•»
.al-......... ...-.-.,.-. . .. .... ..... .. .^ „-,.,,.. .—.:.:,,..:..,,, ,,:.^-..._

The field work in October 1929 consisted of

an examination .of the flow measuring stations on Walker

River and its tributaries, the data from which are being

TTsnnn^QQ
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used in the case. I also examined the.proposed. Rio Vista

reservoir site and the lands and irrigation system of the

Indian Reservation.

I also went over the stream flow data secured by

Mr. Kronquist during the past sumrner, his method of

assembly and computations; and convinced myself that these

data were prepared in accordance with accepted engineering

methods and are sufficiently accurate for all practical

purposes.

INDIAN^RESERVAT_IpN_LANDS

In my report, of 1915 (p. 14) I stated that there

are 24,^00 irrigable acres in and bordering the reserva-

tion: thafc ditches then constructed cover 6000 acres
-w

**K.'-

and that, 1906 acres had been decreed a water right. Mr.

Sroncuist in his testimony (p. 67) gives 5600 acres under

present ditches wit.hout extensions and 7800 acres possible

under extensions of present system. He also gave t-he

area irrigated in 1920 as 1520 acres (p. 88). This re-pre-
^:.®;"5^.^^®s=5^-^ffiaiB^^^^^s^^ffi»3?^^S'3^ftB^£^i^Sa^SS^te^'S^^a^^

sents very approximately the present status of irrigatirXoh-~ ~—

"••'ln-:-:t:fa'e-'=reserva't,£bn.' ' -'-.-- - .•.-..—-=——-...-...--....,......_....--.. ...... ^...-........

• There-is more land suscepta'ble of irrlga.tion in.

the Walker River basin than the available water will supply.

In determining the area -practicable of irrigation with

the available supply, the area in the reservation was -placed

TTonnn^^nn
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:..IS•'-s:=s&

at, 10,700 acres (Report 1915 p. 71), No special study was

made at that, time of the reservation lands or of storage

on the reservation. They were merely included as a part

of a broad preliminary plan of reclamation for the entire

Walker River system.

The government is seeking water for only 10,000

acres in the reservation - less than half the irrlgable

area. My recent examination confirms my former belief

that there are under the present ditches and practicable

extensions thereof, and in the Campbell valley above,

10,000 acres of good- land susceptible of practical irrlg'a-

t-ion in the reservation. .......... ... ..

--.••; • .•• ^-^^ .^: -. ^W?!Q:gy:m3SB^--^:. .^^^^^.^^^^^^^-^i^--,^^^^^^^^^^^

In my report of 1915 a diversion duty of 5 ft. in

depth per season was adopted as an average for the entire

Walker River basin. No attempt was made to classify the

lands or fix duties for particular areas. Some of the ir-

rlgable lands may require only 2 ft> and some 4 or 5, but

the average of 5 ft. is still believed to be" valid ;""So:-"~~-~—:—-

l..<_^-:-^-'-;~-'''-r^J;:.~<^.""''r'----~ •— ':"-'•• •'- -—.-•^-..-•-. ^- .-.^-..^..c'^-'-.^.s.-;--':'... •- 5<<K^^^^;_^'<^Ji~~.^^s---s^^^^^ ^.ft^^.^_A^^-^^^-^^^..^^^_^^j^^^^

tu'al div.ersions for all Dis.trio.fc. l-an,ds....ba.ve been..5.,12.,-ft. .••.•,••-,•:..•..-•;.-.:^:,-..-.

with a net consumption.. of 2.68 ft. (B.eemer. p... 959), . . ,..

For the reservation lands a quantity of water_greater

than the average is required, on account of their sandy nature.

•The subjuga.tion of new sandy lands requires large quantities

TT<-irtrk/\/-^/\-i
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.,.K

of water in the early years which however is gradually re-

duced as the lands become well cropped until a fairly con-

stant quantity is reached,, below which it is impracticable

to go. Table 1 gives a summary of water used on 24 projects

of the U. S. Bureau of Reclamation. The depths are those

at the farm borders and do not, include seepage or waste

from the. distribution systems. These data are taken from

"Use of Water on Federal Irrigation Projects," by E. B.

Debler, Pr&c. Am> Soc. C. E. March 1929, p. 751.

-4-
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TABL.B 1

FEDERAL IRRIGATION PROJECTS 1912 TO 1926 INC-

Projeet

1 Belle Fourche .
2 Boise
5 Carlsbad
4 Grandvalley
5 Huntley
6 King Hill
7 Klamatfi
8 Lower Yellowstone
9 Milk River

10 South Mlnidoka
11 Newl an d's- '(Carson)
12 North Platte
15 Okanogan
14 Orland
15 Rio -Gran de
16 Shoshone (Frannie)
17 Shoshone (Garland)
l8 Sun River (Shaw)
"£^'"Surr'Rr?eir"(©r&enf£eId:&)
20 Umatilla
21 Uncompahgre
22 Yakima (Sunny side)
25 Yakiraa (Tieton)
24 Yuma

Soil

Heavy
light
mediuoi
heavy
heavy

very light
raediuffl
heavy .
heavy
medium
medium
medium

. light
light
mea-iura

.. heavy
" medium

heavy
: "-nieu-xuisR?-^"

light
medium
medium
light
medium

Average
Area

Irrigated

45,164 acres
145,616
22,555
10,159
19,406
6,460

45,525
17 ~^40
16,795
44,?4C
58;8o8

107,694
5,260

14,^4
96,847.. -

-7^65
5^5§0
'7'6^0

^.g^ggy^^^
10,970
61,178
91,726
27,607

Average Depth
on Farms

1.22 feet
5.60
2.56

9^6,^77 2.85

Of particular interest are the data from the Uma.-

•-soffle^a^-wted-4Ao-miy^afldr-sdfflala^-4a^-^^

' of 'the- ;reservs?fc ion;. •-Table 2-'.shows'..-how--th e-^a^Ay ^^^c^^

was. g.rad-uaaiy ..lowered. a&, fcJie.-..l9.nds,.,be.came..-subj.ug£i-fced. _. .The,,,. „ . _,.,^, ,,.,,-

average rsinfall during the season, BIaroh to Octiober, incl.,

was 4.2 inches and during the entire year 9.0 inches.

00374
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TABLE 2

UMATILLA PROJECT, OREGON, USE OF WATER

Year

1912
191^
1914
1915
1916
1917
1918
1919
1920
1921
1922
1925
1924
1925
1926
1Q27

Area
IrriRated

4600
5006
5ioo
5506
5477
7527
9100

1055^
1202^

;15145
15275 -
15550
15154
15545
12549
11462

Depth
applied
to land

8.25 ^t.
8.45
7.11
5.57
i.76

6.19
5^
5-
i.29
i.24

4.21
4157
4.47
4.64
.4.52
).55
.26

5.
5.

Percent
losses

28
27
40
44
?6
25
?2
55
51
51
54
52
56
28
28
24

of total
waste

2
2
2

28
"8

25
16
25
25
24
l8
19
12
12
-8

16

diversions
delivers

70
71
58
28
56
52
52
44
44
4C

4E
49
52
60
64
60

Average 10970 5.02 52 l8 50

On the 24 projects listed, irrigat-ing an average ^.,

total of 956,000 acres, the deliveries to farms averaged

50%, waste 17^, and distribution system losses ~t,~K>% of the

diversions. That is, for the average acre irrigated there

was diverted 5.7 acre-feet, of which 2.85 acre-feet was de-

,iS£r^d^o^_f|Sffl^^^.5^Jl^@^°,9^.^

^jpseratipn^and 1.89^^re-fee^^wa,s;^lost^byseepage_^Q_the

. canal, .and .lat.eral... systems. '• r^ "'. ^'.... „_ ., ..... ............ .

The monthly distribution of use throughout the irri-

gallon season is also of interest. Table ? shows the use

on a few projects, to which has been appended various es-

timated requirements for the Walker River district and reser-

vat ion lands.

-fi-
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TABLE_j

Pro.lect-

Newlands

Umatilla

Sunny-
side

Orland

Palmer

Stevens

Blomgren

Kron-
quiet

MONTHLY DISTRIBUTION OF IRRIGATION WATER

DELIVERED_TO

March April

ft. .05
% 1

ft.

%

ft.
%
ft,. .14

X. 4

Walker River_

ft.
% -
ft.. --.

.% -

.28
10

.54
11

.54
10

.27
9

May

.58
20

.98
20

•59
18

.54
17

LANDS

June

.5^-1E

.96
19

•5Z
17

-57
18

Jyij

.64
22

1.07
21

.62
19

.65
20

River_ District, report

.21
"8

.2' •

•„ ;f" -.•^-'.^;y.::i^: ^/u ^^^^__^ ^•..^ ^ ^^ ... ..—••_, f^?J;.'u_l-iT-.^-~-J.'^

10

.47
'18

-.-5&
'18

.62
24

.67
26

-.44-—.-44-

22-

• Indiana ^Resei^a1;,£on^Sanffs^

ft,.

ft,. .09

% 5

.20
7

.21
7

.40
15

.59
15

.75
25

.90
50

22

.90
?o

.81
27

Aus.

.46
16

.96
19

.60
18

•57
18.

s by

.-47

18
-.40.

20

se£t.'

.28
10

.44
9

.59
12

.40
15

.16
6

.16
-8.

r^sQt."^

.60
20

.51
17

w5
.09

5

Oct.

.08
5

.07
1

.18
6

.05
1

Total

2.88
100
5.02
100

5.29
100
5.17
100

2.60
100
2..00

100

5.oo
100

5.00
100

It would appear from the foregoing data that the

Department's demand of 5 acre-feet per acre on the reserva-

tion lands, with aii ad.ditional 1.5 acre-feet allowed;for

dlstribu-bion"'losses, is a modest on'e. "My. .own '-belief is thatr

the bottom lands can- probably-be i-rrigated with a less amount,

say, 2 acre-feet,-but. the sandy 'bench, lands will require con-

sidersbly more, on some tracts as much. as 5 or 6. aore-feet

per acre< I-am however in doubt as to the necessity of such

-7-00376

Case 3:73-cv-00127-MMD-WGC Document 8 Filed 01/13/21 Page 11 of 44



large proportions of t,he total in mid-summer. The ^Q% for

the maximum month recommended by Bldmgren and Kronquist is

greatly In excess of that actually used. on neighboring

projects.

I am inclined to favor ray former recommendations,

as they are more in conformity with actual use under com-

parable circumstances. Following Is a comparison of use

I would recommend with th&t recommended by. Kronquist, show-

ing total acre-feet, and flow required at the diversion points

Month

April
May
June
:3iay'"'""'""':""

August
Seutember

w
10

'l8

_22
"•--"22"

20
_8

100

Stevens
ac.-ft,

4500
8100
9900

"-9900 ' ' '

QOOO
5600

45,000

sec.-ft.

75
15a

.165_.
"160-'-"

145
60

w
10
i?'

.5°
—gr

17
-2

100

Kronauist
acre-ffr»

4500
6000 -

-15500_
•'^SQOO ^""""~

^7599
AfH500

45,000

seo.-ft

75.
97

225
—'1S4 "

121
25

As a practical matter, the actual use depends largely

on the supply. If experience should show that 225 see.-ft»

were required in mid-summer for these lands, there would be

.-...._-.. --....-••..-.- ^°t]iin^^--^ofti(i--^ t>o-. •provides <»&nal-eapaG-it>y—--^—"

' for'sixch arL:aaiQunfc.;''\However -I should--hBfflta-^^^^ ^Q-g-^^ye-:^;--:_--z.:'~s

otfier larrd's. abcrye' In order to provide1, more than the•maximum1

of 165 sec»-ft. shown In my schedule.

-s-
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(^̂
. -;..

WATER SUPPLY

The next point, of inquiry is whether it is a pr&c-

ticable.thing to supply 10,000 acres in the reservation with

the quantities shown in ray.schedule above. Are the charac-

teristics of this river system such that, taking water from

up-rlver lands, even with subsequent priorities, would not

result in securing an adequate supply for the reservation

lands? In other words, should up-river lands be deprived of

wat-er with no. eommens.u.ra.te-..benefit.-to.. the reservation . lands?

If transmission losses are excessive, it would

hardly appear equitable to deprive _up-rlver lands of an ex-

horbltantr-amount of water to provide .a.'-^sraall-sup.ply at-the

,^-^—.^^^^-_^-reseE;vjQ^r,2^egardl®ss^o£

other hand, if transmission losses are normal and the reser-

vation lands have the prior right, it would appear just and

equitable to recognize that priority and regulate up-river

diversions accordingly. What are normal and what are ex-

cessive transmission losses?

-s. -. ^.-^.:^&.-^" ^Ahe-.,GEdnlcLQ^ .&f,,an^,pn e^^^

- T . - -•--.stream.--- flow,- diversions,. seepag.e^..levappEafc ion ,.._return flow,, ^ , .,

. '. • ...in all.:t^iT.--.coniplex3AJ^&* _ ,._;_.^...^,.----.^.^ ..^ ..... ........

-As before stated, the actiual use-depend's largely on

th.e supply.. in- abundant years there is no complaint and

priorities are disregarded. In lean years, all use must be

curtailed and priorities become of paramount, importance.
00378

Case 3:73-cv-00127-MMD-WGC Document 8 Filed 01/13/21 Page 13 of 44



'§H[

Table 4 gives the flow of East, Walker above diversions in

Mason Valley and of West Walker above Antelope Valley, and

their combined flow». Tbere is also shown the departure in

percent from the mean. Notice that, the past 7 years have,

with one exception, been substantially below the mean for

the 27 year period. The 6fch column shows the cyclic varia-

ations, each figure being the average of the preceding 5

years» The figures in the 6th column have been plotted in

Fig. 1. The persistent decline. is most pronounced. The

qu&stion arises, whether, .or not. th-e ..early reoords are in

error. Stream flow -is primarily caused by preoipitation

although the corespondence is never very well marked. On

- -Fig. 1 is also shown,-th.e. cyclic variatio.n.-in pr.ecipit.at.ion-

-. -.-...'.•-^•^~ a^:^eso..-£oTC' -fcixe—saffieE^eTloii-a^eraged'-fcy-^-year -.gro.ups. ..in ALe:^

same manner as for stream flow,. The scales of the two curves

are not comparable but the relative decline of the stream

flow curve follows broadly that, of the precipitatiion curve.

The stream flow records are believed to be substantially

correct.

^^sy^-ss^i^sss^ss^&^^^^^s^Q^^AU^^

^..;..^^-..^.dng,wa^z_ysuppl^^3ji&&;^l8-.3:^sc^

conflict of interest in water rights.. If .storage .had not ,

. - .been- provi.ded, on tihis stream, the situation would have beeri

much'more o'ritical. . . .

-10-00379
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TABLE 4

WALKER RIVER SUPPLY -.THOUSANDS OF ACRE-FEET

CLBSATKLJEAR OCTOBER 1 TO SEPTEMBER ^0

rai-S.'

•;:p:^-.

^"r.^?;:- -^L'^^^^^'S?

Year Above diversions in
Anfcelope Mason
Valley, Valley

110
160
-82

220
279
'89

155-
1?0
269

77
i5
272
255
147
-.64.

46
158

.105
155
165
106

44
120

75
140

90
_60

Total Departure Cycllc Variation
from Stream pTecip.
mean Flow . _Renp_

536
425
25'8
657
762
274
442
^72 "•

559
25?
2^8

-582
455.
59T
J9Q
-^r-
?15
274
560
^1
527
112
520
205
576
228
168.

556

540
414
484
471
474
497—
482
576
570
598
4-14- -

-5 82
412

^^-?-
579
545
355
544
^41
501

K27[
268
248.
259

8.0

8.6
7.4
8.c
8'j
8:4

•--8.5

9.4
8:2.
8.0
9.0

•-..8.5

7.9
8.2

—8^-::
7.5
8.1
7.4
8:1
8:6
7.6
7.7
7.2
7.0

.6.1

6» 6
'^ : ^t?^"'^'^^!- ^-'•f^S-^^-:

Mean' 222. 141
'K''.':

565 0
flrri=—=i, -fi»-

-11-
00380
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WATER CONSUMPTION

Mr. Beemer has already given certain data regarding

the consumption of water in Antelope Valley, after making

corrections for evaporation and hold-over storage in Top&z

reservoir, as follows. His data are for the entire climatic

year, the irrigation season not being segregated.

Consumption
Year Consumption per aore

Oct. fco Sept. 1925-24 10,900 ac.-ft. 0.7
1924-25 ... 18,000 . 1.2
1925-26 25,600 • 1.7
1926-27 56/200 2.4
1927-28 25,500 1.6

The last coluaan above was added by me based on

~15,000 aores under ditch. ..:.-.

'^-"-^^ Table" '5'::Iias b'een 'prepared; rto '•s'howlt>'he'-frot>'al-'?e6nsump-'':

tion on 'East Ifalker, West Walker and the main stream for the

three years of complete records* Results for the irrigation

season have been segregated. Consumption as here used means

use and waste. It is the difference between inflow and out-

flow in the several valleys and includes all losses from

N'cr%'&drre-ct;±o?"waYsi^a'dre"for-^^^^^^^^

not- in "hand.. 'Uf' :fche"~KdId-6i°r 'sti'orage is approximately -tihe_ ;-

same" at-' t'&e end of -each season, ifc may be neglected^, but-. -,

whatever it was it, is Included in "Consumption". The acres

s;iven are merely those nominally under ditch, and do not In-

dlude tributary areas.

-IP.-

0

00381
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TABLE^

WATER CONSUMPTION'IN WALKER,RIVER VALLEYS IN ACfiE^FBET

^

c^-f

sszS—feSS,;

1921-22 1922-25_

Section
Oct.- April-
March Sept. Year

Oct.- April-
March Sept.

1925-24
iOc-b.- 'April-

Year JMaroh Sept. jYea

East Walker
Dam 1
Strosnider ;
Consumption'

" in % \
of supply

Acres
Consp. per

acre

West, Walker :'
Coleville |
Wileon ; - |- 12250;

- Consumption! -68501
•--.", .^,-3^ -j

of supply j
r'"'^kQTeS~":r'''K~:-~^

Consp. per |
acre '

I
I

Main Walker ^ j
Strosnider}
& Wilson }
Parfcer
Consumption I

" in %
of supply

Acres

128690 j
121570 J

7520 j

j.zl?400|

2<2 j

40600
454^0
-28^0

-6.9

5400

19060i 247590
19276012250J

.55.8]

75580 Ll°?8o
62640 p.O^STO^j 54800
10940 I 8110?i-5240

14.8 i 6.8 j-17.8
540Q | —— J

4-

29560 j 15410j429
•; 9500j441
j 4110i-11

.5.1 •I

-2.

266450
204990

54650 I 61460
I

22.0 J 22.9
^000-}':w'-~:^

2.4

58090J 5521^0

28940 i
9i50|

24.0|

218970
115160

570220

247910
122510

54.0 i.53.0
50.000 ',

• -;*—'-rSS^^—'=.=:^; ;. ~ •,'.»..:

acre

Parker
Schurz
Consumot,ion

" In. %

of supply

J28940
+•19 460-'

9480

.52.7

27500
26840 !

.460,

1.7-

70270

52290
17980

.25.6

195940i 221240 S 19.770.
157900| 164740!19550
56.040J 565QOJ ..440.

28.9
^25<%>©!

2.5.

2^.5 I 2.2

200540! 2706.10 j 54150

78550!
121790j

60.7.

500QOJ

150840 l51210
159770 I 2910 j 45220

50*5
5400

1..2.

48150 j 67£
55^10J546
12820 j ±y<

26.6 19.

0.56

44610'98r,

1590

51.8 | 5.2

I 218970
b200250

18790

24'7910
219710.

28200

.8.6. J.11.4

-52290 l
-4Q^©0 |
' 2750.{"

"5.2: I

^8|5G!>l5o?l5pB^
--55TOQU05"26a- \ 4S750^
"-22850f-255 80 I- -2460'

j I
'29.0 i$;r' "'^•8

97.5
5QOOQ j

52€
463

47.

fVf6^^s
-1.- .-

..J32aT49£
;:-S7&t^

I

62^4 --te

00382
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The locations of t-he measuring stations are shown

on the accompanying map.. The data for East Walker include

the long strip from Bridgeport dam to above all diversions

for Mason Valley. West Walker data include Antelope and

Smith Valleys. Main Vfelker data are for Mason Valley and

also for the reservation.

During the irrigation season the consumption on

East Walker ranged from 6 to 50% of the supply. In Antelope

and Smithivalleys It averaged 26%^ In Mason Valley the

average w&s 64%, and on the' reservation 55'^-. ' An importsn't-

•point is that, the consumption percentage increases as the

supply diminishes. Thus we have in round figures:

Irrigation season . . 1922 1921 1924

On East Walker

Supply ac.-ft. 129,000 75,000 15,000
% oonsumed 6 • 15 51

In Antelope and Smitii Valleys

Supply ao.-ft,.' • 247,000 194,000 48,000
% consumed 22 29 - * 27

In Mason Valley
SCTS=ra

Supply ac.-ft. 552,000 . .200.,.000 45^,000
- "--•--•^-^n-^m^-—<B^^—^''---^

In. the "Reservation ."' \i;'; :.'. - ."•"''''.' ' '.._''". \~ ."'.. ^:. ...... "x"':"''.^_:..^.:

Supply ac.-ft. . 219,0:00 78,-QOO. ...... is_d00 • -,. -

% consumed 9 29 - 6.2

*The data above for Smith Valley consumption reauires a correo-
tion for storage in Topaz reservoir.' The oonsumption will
a-op ear high while water is being stored and low while it, is
being released. Smith Valley uses some of the sxlored_wa^er
which does not appear in the'Coleville supply. Mr^Beemer^
states that- 10,000 acre-feet were held over from 1925 to 19^4.
/'__-.AIJ ,«^T* »,n-/.\ _-1/1_

00383
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The consumption is approximately a fixed quantity as

long as the supply is ample, but- becomes nearly equal to the

supply when the latter falls below that, fixed amount... On the

East Walker the fixed consumption is about 9000 acrs-feet; in,

Antelope and Smith valleys about, 55^000; in Mason Valley

120,000, and in the reservation 20,000 acre-feet. These quan-

titles were available in 1922 and 1925 but, not in 1924.

The dat-a gathered by Mr. Kronquist during the past

summer in t.he vicinity of Bridgeport enable us t-o determine

the corrsamption-in that-valley. All the streams flowing into ....-...-

the valley were measured. The outflow below the dam was .also

measured and the levels of the peservo.lr noted. The. records be- ...

gin June 20 and end September 20. They have been grouped in

" '^l-montfily^&ertods "arii^are;^g^v!eff^£?:^ali£e^::6?'?^^ .^^^—^

TABLE,6

CONSUMPTION IN BRIDGEPORT VALLEY IN AC RE-FEET.

Period Outflow Storage Evapo- Outflow Consumption
1929 Inflow (meas.l lelease ration _(net) _ (netl

June 20-50 7600 5550 600 120 5050 4^0
July l-i0 6520 4600 1500 140 ?440 2WO

.21-51 4?QO ?720 l80Q " 110 - ••—-2050" "-~ • ' •Z27(y^^

......... „„„...... .^ug^,^^^Q.^.^^8o"--^-5470--^---i6a&..^^

11-20 5210 5720 l8o0 70 1990 1220
;-21-51 : 2540-r; ;; ^650'" 2100- - :50_ \._ .1580:- - - 7fSO^_^-,

Sept. .-'1-10 " 1270 1600 400 KT --~ 12'tO' . —,-gQ.-^.-,:..

""'.:".. 11-20 1070 820 0 Q,. 820 250

21-50 860 : 8io _o . _0;. . .. 8lo : ._$0

Total 55,570 50,040 12,000 710 18,750 14,820
Adding this amount' to t,h.e supply, the consump-bi.on. becomes 40%,-.
including evaporation from the reservoir* -Released water from
this reservoir is to be treated as a tributary supply coming in '
between Antelope and Smith valleys*

00384

Case 3:73-cv-00127-MMD-WGC Document 8 Filed 01/13/21 Page 19 of 44



m

The figures in t,he last column are a little erratic

due in part to the unknown effect of bank storage in the

reservoir and to the inability to ooapute the volume released

from the reservoir with consistent &couracy.

The table shows a consumption of nearly 15,000 acre-

feet, during the 105 days of record. If the same rat-e ob-
\

tained during April and May also, the consumption would amount',

to 40,000 acre-feet or about 2 feet in depth in the ordinary .
.*

year over the area under ditches in the valley. Fig 2 (A)

shows the accrued -inflow and net outflow, -the difference be-

Ing the accrued consumption. Each point on the curves is

the sum of the preceding ciuant-ities. The consumption.was

44% of the supply during the period7 of record.

TRANSPORTATION. LOSSES

Determining the amount of water lost from the river

channel in transit is a complex problem and can only be

ascertained for particular stretches that are not complicated

by diversions and return flow. These losses consist of evapor-

^>^^Mfia5Asai.Mg.JS^S£s_£^C&9^.£!^_f-?-o_5._^tle .bank soils.and seeP-

,.a&®^;AnM.JfcM..-chSS£.&^?T, -?urin'g.i.he pa8t summer .dat-a of this
:—^.=^^;^,.-^?^^Al^-.^^_,.^ ^--..•.^^,-^-^-=^.T:;-;<~^;-^_-^^^

aatare. were secured on East Walker between the Bridgeport, dam

and Morgan's ranch, and also on the main stream between

Parker's ranch and the Indian diversion dam..

On the East Walker the stations at the outlet of

Bridgeport Reservoir, Elbow and Morgan's ranch were used.
I

The distances between them are approxjjnately 15 miles in each

00385
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case. Tbe tributary flow between the dam and Elbow was not,

measured, but most of the water was diverted for irrigation

from which there was some return flow. Between Elbow and

Morgan however the diversions and tributary flow are prao-

•tically negligible. The river channel throughout, this s'fcretGh

is of sand, gravel and bsulders, with well defined banks and

water generally covering the entire bed.

Table 7.shows for tri-monthly periods the results

obtained.

TABLE 7

LOSSES BRIDGEPORT DAM TO MORGAN'S RANCH. IN.ACRE-FEET

Period . . Dam ._Elbpw., Morgan Loss and Gain (-}
1929_ Mi. 0.0 Mi.-.I? Mi. .26 0 "to 1.^ l^..to26-.0to 26"—

- • .-.^^.".:.-^.:^^....J^y.^ll-2Q(.-^,^4120^-^,---

21-51 5720 — -: -—- — 560
Aug. I-10 5470 5040 2900 .4^0 140 5.70

11-20 ^720 5420 5520 500 100 400
21-51 5650 5150 5110 500 40 540

Sept. 1-10 1600 1260 1400 340 -140 200
11-20 820 640 720 180 - 80 100
21-50 8l0 700 740 110 - 40 _70

Total 21910 12210 19140 i860 20 2770

Loss in percent, of supply 1^.2 t.6 12.6

•3:-5:'£~;i?'::;%is;^^a-a"*»-y»saSSa^s":-S£a^=^®^^s

off set "bygalns from iources"^

Ttiere: was practically no tributary :£'low--during- this period,-

This stretch was not complicat-ed by tributaries, diversions
/ .- 10 3.3^

or return flow and showed less than 2%/ The loss of 1^% be-

tween tile dam and Elbow was due to irrigation along the- river

and its tributaries» If we could add the flow of Sweetw&ter

00386
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and other tributaries above all diversions on t-hem, the loss

would be increa&ed by the amounts so measured and would

appear as consumption.

The total loss from the dam to Morgan was less than

1^% of the measured supply and is to be considered more In

the nature of irrigation consumption than a transportation

loss.

The figures shown ID the first three columns of

Table 7 have been added progressively and are shown in Fig.
Vs' • •• •• . . . ., . .. - , ,

2 (B) as accrued flow and losses.

From the Yerington weir, below the last, divsrsion

in Mason Valley,, to-the-div-s.rs.ion ...dam.-for.-fche-re-seryation

_canals, iso. stretch of 55.8 miles. Measuring stations were

main-bained by Mr, Kronquist as follows: __ ;

Below Yerington weir mile 0.00
Wabuska slough 10.6
Packer control . 14.2
Diversion dam 55*8

The District's East side Drainage oanal supplies

water at mile 11.7 between Wabuska slough and Parker. A

-s'.:

-,»,&,...,-. ..^,.,<^...,^^.^^_^^.pg^g^»^^tl^0^^^

"i.--..

•','•;•

in evfdenoe. - ~At the Park-er -control there-is a rocky -reef "—

and-an artiificial cont.rol. It is believed that most of the

subsurface flow appears at fc&e surface at the Parker control

and is measured, at. the. s.t-ation. The channel throughout,

averages 200 ft. in width with banks 5 to 5' ^* high During

00387
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,/ periods of low flow the water meanders in a narrow stream

within, the v/ider river bed.

Table 8 gives the results obtained in this stretch

for tri-monthly periods.•

TABLE 8

GAINS AND LOSSES, YSRINGTON WEIR TO RESERVATION DIVERSION DAM

IN ACRE-FEET

Period Weir Slough ' Parker Reserv. Gain Loss
1929 ... H.O 11^10^6 Mi.J.4^2 Ii.35_.8 Ptpl4.2 14.2to55.8

June'11-20 75 555 69 J" 563- 620 ^ •• 152
21-30 89 292 520 578 4^1 "^- 142

; . July 1-10 206 591 58? 267 - 576 }^ 51C
11-20 578 551 788 640 410 7.0 14?
21-51 291 592 574 559 285^4 215

-Aug.-1-10 0- 56 -.-257----96-- 257 '-- 141
"11-20 76 87 202-=~^- " •45' ^ • 126 " fo 1^7 "

^-^.-..^^..^ _2i-5l..,.,.,,l5 .,,. .5.5,,. . ,l98__,58_l85.. ^ 140
i'':';':"'7''S&p^.';'I^Oi^"'''5'''-'':'''-'I@^"^^

11-20 5 16 122 J'4 . 119 5 - 48
21-51 _0 20 104 • Hg8 r 104 _^_ 26

,;CM^; l^

Total 11?4 2189 4189 258? 5055 --• 1606
^r' s-f, S.! ^.s is.? \\.S 13-fc •-i.-Z.

The gain from the vreir to the slough was 1055 acre-

feet. From t'he slough to Parjcer 2000 acre-feet, 010 re was

added which, came largely from the drainage caaal..

In the 19.6 mite stretch from the Parker control to'
: .^••r^~t-3!gU?CM^if^ft?-°'w.?e'--ai!>'- ^•-^st—~s-e-!:-!^ '-•""-•:;~-'IaSVf-~!--vvw-.s^w—w^

the diversion dam for the reservation canals, the total loss

was 1606 acre-feet or 58.4^:of t,he' supply. In this "st, r etch

there are no diversions and probably no return flow. It, is •

the only stretch where the transportation losses, may be

measured vo.thout- complications with other factors. The re-
I

suits for this stretch will therefore warrant a careful

analysis. 00388
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If we assume fche same rate of loss obtained through-

out the entire stretch of 55.8 miles, the loss from the weir

/
/ to Parker, 14»2 miles, would amount to 1160 aere-feet. The

return flow then over the same stretch amounted to 1160+5055 =

4215 aore-feet. In the entire stretch of 55.8 miles the loss

would be 2766 acre-feet, so that the return flow of 4215 acre-

feet exceeded the losses by 1449 acre-feet, showing that much

of a gain from the. weir to the reservation. The total loss

of 2766 a.cre-feet. corresponds to an average flow of 7.7 sec-

-ft. throughout the- irrigation season.- The results of

Table 8 are .shown, in Fig. 5.

The .losses, 'in this st-refcch of river consist of

seepage-into the sandy'river-chann'el and-evaporstion from.

-....;,-^.,., „... „-„.-; —.••.^^-^^gt.; ^sttrfS-ce' '*an8^ffiia¥gd;nQ^^so^^CT^^;ls-'s-a.3;-SQ^complxea^e^.^-^

by bank storage. When the river is rising, water is stored

in the sands bordering the river channel. When the river

falls, some of this' water appears in the channel again so

that ons may expect, somewhat, erratic results for short periods

of time. For longer periods these eccentricities gradually

;-^-s&iSsS"^:!iBi^r3aiS;;SS^^^,^^^^^^^m;»g^^^^i^^^^^^^^^^^

-,_,-!p.h.e^^v&pora-tAorus.^o.ro..ao.£sA^sAil,s^

by a number-of experiments conducted by the U. S... Department

of Agriculture* at Fort. Colllns, Colodaro, Davls, California,

Denver, Colorado, and elsewhere. From the results of these

* Evaporation from Saturated S^ils and River-Bed Sands -
by Ralph L. Parsh&ll, Proc. Am. Soc. C. E. April 1929.

00389
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experiments it, appears that the evaporation from w^eti soils

may be t-aken at, about 80% of that from a free water surface.

The evaporation from a free water surface for the

Walker River Basin during the irrigation season may be taken

frora the Fallen experimental farm*records after .reducing them

20% to correct frou a land pan to free water surface.

Month

April
May
June
July
Au .gust
September

Evaporatipn

5.0 in.
6.6
7.8
8:5 -
7.6

5.1

0.42 ft.
•55
* 65
.71
.65
.42

Total 5.58 = 7?.<- ' "•'•

--With a river ch-annel.-leng,th,-,G-£-19»-6. rai,*,,_a%.e.£aging

' 200- ^e<3^/' ^a^.w.i.dt.hp^he?.. tota-1- exp.oseAj. area. ,xs...-47Qi .:aG£ea^:^:-.<-_:^..:,;

During periods of low 13-ow the free water surface is prob-

ably not over 25% of this area or 120 acres, on which the

evaporat-ion would be as above. On the remaining 550 acres

the evaporation may be taken as 80% of that, from the free

surface. The evapor&tion losses from this stretch of river

=T^?~":-.'^T

,;Loxs..^_.,An,j?y,(?h_the^expQ.sed._^

/ •• .. - soil- . in .r-ough.,-pr.Qportion to the flow. in the normal year. ^,,,

* Trans. Am. Soc. C.. E. vol. 90 p. 271.

-21-00390

Case 3:73-cv-00127-MMD-WGC Document 8 Filed 01/13/21 Page 25 of 44



-}-A.

.'HI

Month

April
May
June
July
August,
September

Exposed
"Water"

200
500
550
250
200
120

Area.
loil"

270
170
120
220
270
550

Bvaporation in
Water

84
165
226
178
126
^0

Soil

90
74
62

125
157
118

acre-feet
Total

174
259
2S8
505
26!
16i

829 606 1455

We may expect, evaporation losses to be roughly

constant at about 1500 acre-feeti in this stretch of river.

Bank storage may be roughly approximated. Consider

a, 5'00 foot strip each side of the river o-hannel which, be-

comes saturated. The soil porosity is about. 4.0%. The

saturated volume is- wedge- shaped, say, 4 feet thick at ..the

r'rver banks'and. zero 500 "feet, back, or an average'of •~ 2:"'fe-et,

• ";1!t,&3^^"~~TIi& '^c^ar:'satura^a-1v:oTuffle:l-Is'"28oo; °a;cre--feet^'"^'JEl—•-•"'"-

which 1100 acre-feet:sls water. Some such an amount would

appear as a loss when the river channel fills and as a gain

when the channel empties.

The loss by seepage into the soil prism below the

channel bed is uncertain bu.t some loss from this source un-

^-rn^g'iy-s^s-^jS^^-e^^^g^^a^^^^^ga^s^Ba^

... ^~^.,.-«~^^<^-^.^-g...-9.-, .g.^^^.g,,,^

ancTihe Reservation' DlveTslon dam 'during the-'past.-three,. ..-. -,

irrigation seasons. : Records are-those'of-the-Wabuslca.. st.at.lo n..-..- ...

of the U. G. Geological Survey at mile 12.5 ^or 1927 and '28,'

and for the Parker control for 1929. The length, of river

then is 21.$ miles in 1927 and (28, and 19,6 D3iles in 1929.

00391
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TABLEL?

LOSS IN 20 MILES OF RIVER CHANNEL ABOVE RESERVATION

DIVERSION DATA IN ACRE-FEOT

Loss or Gain (-),
Period Inflow Outflow aore-feet % of Inflow

480 16
1,200 17
2,700 6
2,700 15

5 So 10
1,040 17

1927 April
May
June
July
August.
September

Season

1928 April
May
June
July
August

-— September

Season

1929JlprH
^May

June
July
August
September

^07Q
6,950

41,500
20,500
5,910
6,510

82,040

^78°
6,270
5,910
^84°
2,280

_600

.18,68o.

lf400
^850
1:870
1,940

640
400

2,590
r, 750

58, ebo
17,800
1~'^°
5,270

75,540

^44°
4,270
4,020
^45°
l,8oo

160

...15-..120

i^10
1,620
1,470
1,270

200
l8o

8,500 10

9 " '

52

25
21
72 . L

..5^560- --. . 19

90 6
250 12
400 21
670 54
440 69
220 55

Season 8,100 6,050 , 2,050 . 25

The records at the Wabuska U. .3. G. S. station are
^^Sg^^^^^^^^^i^^^-^^^^^^^^^T^7

not as reliable as those at the Parker control. The calou-

lat, ions made above showing 1500 acre-feet, lost by evsporation

in this stretch of river appear to be fairly well corroborated

by the results of 1928 and '29. Some additional amount. should

be aU-owed for seepage. The loss in 1927 can be accounted for

in part ^y bank storage that did not, return during the period

-25-00392
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of record or else was dissipated entirely* If the river

channel remained full entirely during June and July the

evaporation from an all-water surface in the river and also

from a fairly wide strip of land each side of the channel

that was kept, wet, would be increased. Thus the evaporation-

losses in times of high flow might easily be two or three

times those during periods of low flow. The amount calculated

above may be considered the least that -may "be expected as long

as there. ,is sufficient flow to supply it.

Notice the reduction in loss as the flow diminishes,

e. go August 1927, June 1928. These are undoubtedly due to

gains from returned bank storage.

The accrued flows from Table 9: are shown -in- Figs-

4-'"an(i:s5'»7;:fronrwii±Ch "titoe" 'relative •'magnlt'ude'" of'" •bhe?T:quan-- ^ ^-:-4U-;

titles may be seen better than from the table.

The results of these data indicate that, a minimum

loss of around 2000 see.-ft* may be expected from the

Parker control to the reservation diversion dam. This Y^

would be equivalent to an average flow of less than 6.0 /'

-a'feove1- 't be -Parker con-trol-tlia-t-eaiuiot.-^-afc- .pr-esent,-.b&-,.us.ed....,,—.,

.elsewhere"than on the reservation. If 10,000 acres were

being irrigat-ed in the reservat.ion, a .total of 45,000 acre-

feet would have to be supplied. From such a flow- a loss of,

say, 5000 acre-feet might be expected, but, a return flow

of at least this amount could be counted on. It would ap-

-24—00393
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"•"•• -Ty=»^'

pear therefore that, only the amount required at the reser-

vation dam for 10,000 acres need pass the Yerington weir.

RETUMJ.E.OW

In my report, of 1915 some data were presented on

return flow from irrigation. . In that, report the following

amounts were used for return flow that might be redlverted

and used.

A-ntelppe Valley 50% of diversion
Smith Valley 55% " "
Mason Vaitey""from ' • "•' •••'•'; -.-.-.--••

West Walker 2^% n " •
East, and Main 15% M "

In the later part of the seasons of 1922 and 1925

Mr. Beemer obtained data on returrF flow in~-t,he'several ' -: '" -

v8^eys^t~:^e'bQ.sin^'s'TSi^:'^e~:^x^

In going over this work I found that. the results from the

key stations of Bridgeport Dam, Strosnider, Coleville and

Wilson did not check wit.h the data from these stations pub-

lished by the U. S. Geological Survey. I assumed that Mr.

Beemer^s results were prepared from preliminary estimat-es

- .^..,.. -^^...-. ^^3^^Q^-.^^-^sui^y^yoCT--bo-fe^^o^ye:e-s^^^he^^

•are not-.:gre.at "and'tend to compensate in the .final sunimary'.\'\\^_^^^^^

By return flow is mean.t fc.he portion o.f. .water .S.i-. -,. . ...

verted into ditches that, finds its way back -bo the river.

It includes waste from oanals, unmeasure.d. tributary flow,

or any other unmeasured accretions to river flow.

00394
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The procedure followed in determining.return flow

for a. valley is to measure the inflow from the main stream

and tributaries, the diversions into canals, and the out,-

flow. The ideal case is where the river flows into and out

of a valley in canyons so that measuring stations may be

installed above all diversions and below all increments

from return flow. Using the following notation, the various

factors involved may be .formulated. as shown.

Let I - Inflow from all sources into the valley

0- •* Outflow at lower end .of -valley .

D " Sum of all diversions in the valley

R - Return flow

C » Consumption = 1-0 - --...-,.,..—_-_.. .. ,

. . - . •-.The^cwt£lo^cpn.si^ta--C)£-.twQ;^p&rfcs.:.the:--uQftd^er^©^

inflow and a portion of diversions tihat> finds its way again

into the 'river. Therefore the total inflow is acoounted

'for thus:

i - D+(O-R) ............... -d)

whence B » D+O-I .............. .(2)

.-..o.i*^»,-.-.R..^-..^--Cj-DL,*-'^*._'...^ .--.*..:••.. .•..< •- ..•. .•.^- •-. •,-.-•.,.. •. .,.(41 ^.^,^^,_...__n.

Mr. Beeraer,used formula (4) calling .(l-D) ".t-heo- . .

retical flow," at the lower station. . In my 1915 report I

used formula (5) calling (l-O) "losses". A happier term

for this quantity is "consumption" as used herein, so that,

R=D-C. ................ .(5)

_Q«_

00395
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in which R m&y be either positive or negative, according as

consumption is less or greater than diversions. Table 10

is -a summary of the results secured by Mr.Beerner taken from

Exhibit -=§-, to which has been added the results from Yerington

weir-to the Wabuska st.a.tion of the U. S. Geological Survey,

called Parker in the table.

In Table 11 are given the same data except that

the published stream flow dat-a at the key stations were

usea. -s

(see next page for table)

r;"5™.sisi^<^~s^s=^=si^^^^^Ss;S=^^^^^^SK^SS^^^^^^^^^^=^^^:%'3ffi^

•:;-:^3T.-.--_=TA^-==-.:-', --.-q??.l-=:=S:.^..i ^:~_:.-- •-

00396
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TABLE 10

1ETURN_JLOW WALKER RIVER ^ASIN

Summary in Aore-Feet.

Data from Exhibit 17

1922_ August 1-to September 24 - 55 Days
Inflow Diversions Outflow Return Flow

Section

East Walker
Dam to Morgan
Dam to Strosnider
Dam to Hilbun

West, Walked
Coleville to Topaz
Coleville to Wilson

Main Walker
Junction to Mason
Junct.ion to Parker

Total System
^.^b©ve»-JunjQt,ion,,. ;„,...

Above Parker

a.f.

l6l8o
16180
iei8o

-17450
44460

18570
18570

.6.0640.
60640

a.f.

4470
9820

19750

18590
45540

8020
20710

-650?Q__

% of I.

28
60

122

107
101

45
112

... 1Q7

-^a—

a.f.

14240
15590

5550

75 So
15240

12580
5540

.18570
---5540-

a.f.

^550
7050
e88o

8740
16120

2050
5@£

25000
•-28680 '

~%ofT

16
45
42

4?
56

11
51

J8^—yf—

%ofD

56
72
55

41
56

25
27

^--.^--,..

192? July 2^5 to-Sept ember 10 - 50 Days

East Walker
Dam to Morgan
Dam to Strosnider
Dam to Hilbun

West Walker
XlQl.^i=ll&..t'_Q-^0£&,2,

16160 5120 32 15720 • 2680
16160 9850 61 12650 6540
16160 20020 124 1450 5510

?073.o_ 18200 88 l068o 8150

17
40
55

59

52
65
27

45
^

Main 'Wallcer
Jun-ction to Mason

- Junction to Parker

Total System
Above Junction
Above Parker

27940 7520 . ; 27 25900 5480 -; 20 75
27940 25^00 85 '8720 . 4580:;..16..,i9

68990 62970 91 27940 21920 52 55
68990 86770 126 8720 26500 58 51

-28-

-\f\ y ^-^.r

00397
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TABLE 11

RE]TUBN_ FLOYL.jALKER RIVER BASIN

Summary in Acre-Feet

Data from Reports published by U. S. Geolosical Survey

1922 August. 1 to September 24 - 55 Days

Section
Inflow
a.f.

Diversions
a.f. % of I

Out. flow Return, Flpw_ , _
a.f. a.f. ^ofI-HofD-

East, Walker
Dam to Morgan 16810 4470
Daia to Strosnider 168l0 9820
Dam t,o Hilban 168l0 19750

West Walker-'
Coleville. to Topaz 17280 i8590
Colevllle to Wilson 44510 45540

Main Walker
Junction to Mason 19640 8020
Junction to Parker 19640 20710

Total System
.^Above.JuncA.ipn.-^ ^^QH2Q^£^Ki^

Abov.e Barker' ' 611-20'~ 85 7.80-':

29 14240 1900 12
60 15260 6270 -59

121 5550 6250 59

107 .7580 8890 51
102 16510 17540 59

41 12140 520 5
106 5540 4610 24

. 3a6_^ .1&64Q,^5.9CL^,39 ^
140'~'~~'""5540"2820(T'7":46;

42
64
52

48
58

6
22

JS.w
1925 July 25 to September_10 - 50 Days,

East Walker
Dam t-o Morgan
Dam to Strosnider
Dam to Hilbun

16440 5120 ?5 15T20 2400 16 47
16440 9850 64 li890 5500 54 54
16440 20020 l^O 1450 5050 55 25

West Walker-

l3ol'eTiTre'^o-?'n-so'n'''^50S9°5=^^5Q
:^M..

.Main. Walker./ '." .~'

Jun ct, ion t.o; Ma s on
Junction"to-Parker

Total System
Above Junction
Above Parker

27540
-27340

-75SO
25800

70550 62970
70550 86770

10680 6890 51 58

28 ' 2^900 6080 22 8l
87 -- .8720.- ...5180- 19 ...,_.2.2.

89 27540 19.780 28 $1
125 8720 24960 55 29

00398
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These tabulations show that, during the last 50

days of these two seasons there was diverted-into ditches

86,000 acre-feet, of which 1/5 returned to Vae stres.m. The

total supply averaged 64,000 acre-feet, hence the diversion

exceeded the supply about 50 percent, the return water sup-

plying t-he difference.

Tbese data are incomplete^ as they do not, cover the

entire season. Return flow persists throughout the entire

irriga'fc.ion season and may even extend over mosti of the year.

The most. fchat, can be got from th-ese data. is the. re.turn flow

in percent of diversions, as it is probable this rate per-

sists ..throughout, .most. of the .irrigation Tsea son a-t least. --

;..--..,. -^^-CQmpa.r.3.ng-..,the results from_Ta.tele,,ll,with,_.t.he_es-

timates made. in 1915» we find:

Estimated Measured
liLj,S15_ 1922-2^

Antelope Valley W 49^
Smith galley 55 52
Mason Valley about 20 22

In Smith Valley the diversions were 26,750 acre-fset,,

^ST=^KSfF=Q~4^v~ve^-'^^S^^y^^^^^^^^??^^^^^^

:'iMg'Ti^ures-were:"2^750-~aiT(i~-7860, -^±v±ng";52f-yetrum:®d-.-—En— - . —

Mason Valley, Junction to Parker/.the'-d.iversibnsand return ...

"waters were respectively 20,710 and 4610 ac-re-fee-fc in .1922

and 27,540 and 5180 in 1925, or 22^.

The point may be raised as to the effect-of stored

water, since the district could perhap's claim all the return

flow from storage. It is impossible to tag the stored water,00399
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but a rough analysis can be made. Using-Table 10 for ±922:

Released from reservoir 44,460-17,450 " 27,050 ac.-ft,.

Add outflow at, Topaz 7,580

Inflow for Smith Valley 54,610

of which 7Q% was stored water.

Return flow in Smith Valley 16120-8740= 7,^80

which is 22.2^ of inflow.

Return from scored water in Smith
Valley 22% of 27,050 = 5,750

Inflow to Mason Valley from'
West, Walker. ... ..... . .15,240-

of which 7S% was from storage 11,900-

In Mason Valley return Slow was 51%
of inflow; -hence return from stored
water in Mason ^1% of, 11,900,, ___. 5,690

^.... .. :. _ -^ ^. ^ • _;. _. __._.., ^,^,,,,,.,.......-,.... ..".:.. .:-

Summarizing the results for 1922:

Nat-uralJ'low Stored .Water ..Total
•^^ ^

Beturn flow - Eas-fc Yfalker 6880 0 6880
- Antelope Valley 8740 0 8740
- Smith Valley ' 1650 5^50 7580
- Mason Valley • 1990 • ^690 5680

Total 19,240 9440 . 28,680

A similar calculation for 1925 shows:

..,-_-. .... „,,._-.,,,..,,,.,..^.-^.- -Chii.£law.^^J10E^^,^_.^^,,_^^.,^^^,,^

- Inflow to Smith Valley . .-..:\_.,. 42,780

of which ,75^ .was ..stored water. .,_.,,.. .,..,.

Return in Smith Valley 16,610-8150 • 8,460

which is 19.8^ of inflow.

Return from^stored water in Smith
Valley 19.8% of $2,100 6,550

00400
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Inflow to Mason Valley from
West, Walker 26,490

of which 75^ was from storage 19,800

In Mason Valley return flow was
16% of inflow; hence return from
storage water in Mason 16^ of
l9,8oo 5,l8o

Summarizing the results for 1925:

Natural Flow Stored Water Total

Return flow - East. Walker 5550 0 5550
- Antelope Valley 8150 0 ai50
- Smith Valley ' 2110 G^5_0 8460

•i - Mason Valley 1400 5180 4580

Total 16,990 9550 26,520

Combining the two seasons' data, these calculations

show that, while the supply from Topaz storage was 46^ of the

tot-al supply, the return flow from tihat, storage was J4^ of '

"i^e?'i^^'^Q^T!t^^IF7a1Se li:'^s.S: been used. It ^woul^show^a .^s'—-.':

total supply of 151,650, a total return of 55,160, and a re-

turn from stored water of 19,190 acre-feefc. The stored water

was therefore 45^ of the supply and the return from stored

water ^6% of the total return.

In Fig. 6 are shown the accrued diversions, consuap-

^'^^^PaH^^^aTB^^^^^-^^^tte^se^e^^'^aAtoy.s^

-1925''''^aken rroro~the^-a-bula^lon'51-from--w^^^ was-&om-..—--...=»-..

pHed- ' ' ... . . . : . " ". ... . . . • .. .' . •••••' .;:.,.

00401
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^-:-:-*-^— -f?-"^ —

CONCLUSIONS

The foregoing analysis of the data in hand shows:

1- There are 10,000 acres of choice irrigable land

in the Walker River Indian Reservation out of a total possible

irrigable area of 24,000 acres*

2. These lands should have a supply of 4.5 ac.re-

feet, per acre during the irrigation season, April t-o Septem-

ber, at, the diversion points.

5. Of the seasonal supply about 10,000 acre-feet'

should be available during the month of maximum use; T-his

corresponds to a flow of nearly 170 seo.-ft.

4. It, is entirely practicable to supply this quan- '

tity of water to •fche resorvatibn lands If lAey^iave'^T^prior"'

right to the waters of Walker River.

5* Water released from up-river points will reach

the reservation lands without excessive losses.

6. The return water below the last diversion in

Mason Valley that, oan not be otherwise used will supply

"'^^"^~-^^T^=There-li^o-^ld^

losses in" any •por&ion's- of the Walker River ^caanheIs."':;;^—^^^?T-:-:r'':~"

8. The total GoriSiWptixsn 6£'''w^er on Ism^Q-at--—^ —^ ..-•

this basin averages.2.4 aore-feat per acre during a normal

year. ' "

9. During the past 7 years the supply has gener-

T<~i/t/-\n/^/^n 1

00402
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ally been below normal, resulting in acute situations and

placing a premium on early priorities.

10. Had it, not been for the reservoirs already

.constructed the situation would have been much more critical,

11.. The return flow from Irrigation is about. 1/5

of the diversions in the entire basin.

12. The return flow from water stored in Topaz

Reservoir was about 1/5 of the total return during 1922

and 1925.-•• The proportion' of return from stored water has

increased since the Bridgeport, reservoir was piaoed in ser-

•vice' 'in' 1925. " ' '; .---...- .. . - . -.

~-y-ery. truly.. yours __

•[*s..-:

00403
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